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BACKGROUND OF THE INVENTION 
1) Field of the Invention 
10 The present invention relates a packing method and a packing 

tool used in the packing method. 



2) Description of the Related Art 

Corrugated boxes are well known packing materials. However, 

15 although the corrugated boxes are suitable for packing relatively small 
articles they are not suitable for packing big articles. The image 
forming apparatuses such as the color printers, copiers are originally 
bulky; moreover, sometimes an additional paper feeder bank is provided 
with them for housing large amount of paper which makes them more 

20 bulky. Therefore, the corrugated boxes are not suitable for packing the 
image forming apparatuses. 

Large articles are generally packed using pallets. A pallet 
includes, for example, a rectangular base and four posts at the four 
corners of the base and a ceiling plate. The article is placed on the 

25 base in the space guided by the posts and the ceiling plate. A related 



technology has been disclosed in Japanese Patent Application 
Laid-open No. 2002-179060 (Paragraph [0018] and Fig. 1). 

Recycling of used objects has been desired, and the packing 
material is no exception. After the article is unpacked, the base and 
5 the posts of the pallet are disassembled and stored at one place so that 
they can be reused. The posts are bundled together so that they 
remain together and take lesser storage space. This enables better 
management and also prevents loss of the posts. A related technology 
has been disclosed in Japanese Patent Application Laid-open No. 

10 2001-315777. 

The article to be packed placed on the pallet and accommodated 
in a space between the pallet and the posts and possibly an upper lid. 
If the article is small and there is extra space, it is necessary to fill 
something around the article so that the article does not move. Foam 

15 is generally used for such purpose. Sometimes the article is tied with 
a band. However, either the foam or the band is required to firmly hold 
the article. Moreover, the articles are of varying sizes so that foams or 
band of varying proportions are required which leads to an increase in 
the cost. Moreover, a slope plate is required to unload the article that 

20 has been unpacked from the pallet. 

The packed articles are stored in a warehouse before they are 
transported. In a warehouse, generally the packed particles are 
stacked above one another to use space effectively. However, image 
forming apparatuses can not be packed in this manner; because they 
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may get damaged. Therefore, for stacking the image forming 
apparatuses, shelves having many tires are used. 

Some of the image forming apparatuses have an automatic 
document feeder on the top side. There is a possibility that the 
5 automatic document feeder hit against the upper lid and get damaged. 
Therefore, the automatic document feeder is covered with a packing 
material from above when the image forming apparatus is packed. 
Sometimes a band is also wound around the sheet surface to fix the 
feeder in some cases. 
10 The conventional packing methods require different packing 

material; moreover, an appropriate strength with which the band should 
be tied needs to be adjusted. If the band is tied weakly, the article 
may move and get damaged, if the band is tied tightly, the article may 
break. 

15 

SUMMARY OF THE INVENTION 

It is an object of the present invention to solve at least the 
problems in the conventional technology. 

A packing method according to one aspect of the present 

20 invention includes using a pallet on which an article to be packed can 
be placed, and an article-fixing member which fixes the article on the 
pallet. The article-fixing member is accommodated in the pallet such 
that the article-fixing member can be pulled out when the article is to be 
packed and is wound around the article to firmly fix the article on the 

25 pallet. 
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A packing tool according to another aspect of the present 
invention includes a pallet to place an article; an article-fixing member 
accommodated in an accommodating section provided in the pallet such 
that the article-fixing member can be pulled out from the 
5 accommodating section; and a plurality of posts mounted on the pallet. 
A length of the article-fixing member is adjusted in accordance with a 
height and a size of the article, and the article-fixing member pushes 
the article against the pallet in the vertical direction. 

The other objects, features and advantages of the present 
10 invention are specifically set forth in or will become apparent from the 
following detailed descriptions of the invention when read in conjunction 
with the accompanying drawings. 



BRIEF DESCRIPTION OF THE DRAWINGS 
15 Fig. 1 is a packing tool according to an embodiment of the 

present invention; 

Fig. 2A and Fig. 2B are sectional views of an accommodating 
section in the packing tool; 

Fig. 3 is to explain how an article is packed with the packing 

20 tool; 

Fig. 4 is to explain how an article is packed with the packing 
tool; and 

Fig. 5 is to explain how a surface plate is used. 
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DETAILED DESCRIPTION 

Exemplary embodiments of a packing tool according to the 
present invention will be explained below with reference to the 
accompanying drawings. 
5 Fig. 1 is a packing tool according to an embodiment of the 

present invention. This packing tool 1 may be used to pack and 
transport image forming apparatuses CP, such as printers or copiers, 
having an automatic document feeder ADF provided at the top. 

As shown in Figs. 1, 3 and 4, the packing tool 1 includes a pallet 

10 2 which constitutes a bottom plate and on which the image forming 

apparatus CP is placed, posts 3 which stand from corners of the pallet 2, 
bands 4 and 4' correspond to an article-fixing member mounted on the 
pallet 2, a sheet material 5 provided on an upper surface of the image 
forming apparatus CP and covering a document table (not shown) 

15 having an automatic document feeder ADF which can be opened and 
closed, a covering member 6 (see Fig. 3) capable of covering an upper 
portion of the automatic document feeder ADF which is closed in a state 
in which the covering member 6 covers the document table, a surface 
plates 7 (see Fig. 4) mounted between the posts 3 and respectively 

20 located on a front surface, a back surface and opposite side surfaces, 
and a ceiling plate 8 (see Fig. 4) which can be mounted on upper 
surfaces of the posts 3. 

The pallet 2 is provided with two accommodating sections 2Afor 
the bands 4 which are wound around the image forming apparatus CP 

25 in the vertical direction. The accommodating sections 2A are located 



close to lower portions of sidewalls of the image forming apparatus CP 
along the depth direction on the opposite sides in the width direction of 
the image forming apparatus CP. A configuration of the 
accommodating sections 2A is shown in Figs. 2A and 2B. 
5 In Fig. 2A, each of the accommodating sections 2A include an 

opening 2A1 formed in the pallet 2, and an accommodating space 2A2 
which is continuous with the opening 2A1 . A support rod 9 is fixed at a 
position where the accommodating space 2A2 and the opening 2A1 
intersect with each other. The support rod 9 is inserted into an end 4A 

10 of the band 4 which bypasses in a form of a loop. 

A support pin 10 is fixed to the accommodating space 2A2 at a 
position for from the intersecting position. One end of a spring 11 is 
fixed to the support pin 10, and the other end is fixed to the end 4A of 
the band 4. Normally, the end 4A has such properties that one end 

15 and the other end (only one end is illustrated in Figs. 1 , 3 and 4) of a 
coupler member 12 constituting a coupling member connected to the 
end 4A are normally pulled toward the accommodating section 2A. For 
this reason, when the article is packed, i.e., when the band 4 is not 
wound around the image forming apparatus CP in the vertical direction, 

20 the one end and the other end of the coupler member 12 are pulled into 
and accommodated in the accommodating sections 2A as shown in Fig. 
2B. Although only the side accommodating sections 2Aon the one 
side of the image forming apparatus CP in its width direction are shown 
in Figs. 1, 3 and 4, the bands 4 have the same configuration also in the 



accommodating sections (not shown) on the other side in the width 
direction. 

The one end of each of the bands 4 is provided with a ring-like 
retaining member 12A(Fig. 1). When the band 4 is wound around the 
5 image forming apparatus CP and is stretched, the one end is folded 
back from the coupler member 12 and a remained portion of the end of 
the band 4 is held by the ring-like retaining member 12A. Fig. 2A 
illustrates a state in which the band 4 is pulled out from its 
accommodated state shown in Fig. 2B. There also exists a band 4' 

10 which is wound around the image forming apparatus CP in the 
horizontal direction. The band 4* is also provided with a coupler 
member 12 and a ring-like retaining member 12A. 

The post 3 is a mold made of aluminum or other material. The 
post 3 is formed at its cross section with a fitting groove 3A which is cut 

15 in a direction at right angles to each other as viewed from above. As 
shown in Fig. 4, the surface plates 7 which are opposed to the front 
surface, the back surface and the opposite side surfaces of the image 
forming apparatus CP are press-fitted into the fitting grooves 3A. 

Each the surface plate 7 is a flat surface plate made of synthetic 

20 resin, plate metal or plate material. The surface plates 7 prevent the 
posts 3 from falling. The height of the surface plate 7 is set lower than 
the height of the image forming apparatus CP which is an article to be 
packed. 

Each the surface plate 7 is press-fitted into the fitting grooves 
25 3A and lies between the posts 3, and the inside of the packing tool is in 



communication with outside of the packing tool through space above 
the surface plate 7. Thus, only a bottom portion of the image forming 
apparatus CP which is the article to be packed is hidden by the surface 
plates 7, but its upper portion is exposed to outside. 
5 As shown in Fig. 4, a leg 12 is mounted, in a hinge manner, to 

one surface plate 7' of the surface plates 7 which is opposed to one of 
the sidewalls of the image forming apparatus CP such that the leg 12 
can fall and stand. 

When the leg 12 falls, the leg 12 is hung to a surface of the 

10 surface plates T by a latch mechanism provided between the leg 12 
and the surface plate 7'. If the leg 12 is allowed to stand up from this 
state, the surface plate 7' can be used as a slope plate (SP in Fig. 5) 
when the image forming apparatus CP which is the packed article is 
unloaded as shown in Fig. 5. 

15 As shown in Figs. 1 and 3, one surface plate (shown with a 

symbol 70 in Figs. 1 and 3) of the surface plates 7 which is opposed to 
the back surface of the image forming apparatus CP is formed with a 
pair of insertion holes 70A along the horizontal direction. The band 4' 
which is wound around the image forming apparatus CP in the 

20 horizontal direction passes through the insertion holes 70A. The band 
4' is accommodated in an accommodating section (not shown) which is 
different from the accommodating sections which accommodate the 
band 4. Instead of accommodating the band, the band may be wound 
between the insertion holes 70A and may be mounted on the packing 

25 tool 1 . 



The surface plate 70 is fitted into the posts 3 before other 
surface plates 7 are fitted because the band 4' is wound around the 
image forming apparatus CP in the horizontal direction. 

A cloth is used as the sheet material 5. The sheet material 5 
5 has such a size that the sheet material 5 can cover the document table 
of the image forming apparatus CP. Four sides of the sheet material 5 
trail in accordance with the size of the document table so that an area 
for covering the document table can be changed in accordance with the 
size of the document table. The sheet material 5 is integrally sewed 
10 together with the band 4 which is hung from the upper surface of the 
sheet material 5. 

Instead of integrally sewing the sheet material 5 and the band 4 
together, a tunnel through which the band 4 can slide may be formed in 
the upper surface of the sheet material 5 such that the band 4 can 
15 relatively move. The reason why the band 4 and the sheet material 5 
are arranged such that they can relatively move is as follows: 

When the band 4 is stretched in accordance with the height of 
the image forming apparatus CP, if the band 4 and the sheet material 5 
are integrally formed, a position of the sheet material 5 may be deviated 
20 with respect to a position of the document table in some cases, but if 
the band 4 relatively moves in a state in which the sheet material 5 is 
aligned with the position of the document table, the sheet material 5 can 
be fixed to the position of the document table. 

The covering member 6 has a shape capable of covering an 
25 upper portion of the automatic document feeder ADF, i.e., a downwardly 



oriented channel shape as viewed from front, and detachable joint 
members 14 are integrally attached to inner surfaces of lower ends of 
the hanging sides. Joint members 14' (Fig. 3) are also attached to 
outer surfaces of lower ends of the hanging sides of the sheet material 
5 5. These joint members 14, 14' can be stuck and detached so that the 
sheet material 5 and the covering member 6 can be attached to and 
detached from each other. 

The covering member 6 is mounted on the sheet material 5 such 
that the flat surface section of the covering member 6 is located at an 

10 upper position where it does not come into contact with a document 
catch tray ADF1 which stands on the automatic document feeder ADF. 
In this state, it is possible to prevent from the automatic document 
feeder ADF from being damaged by disturbance. 

The ceiling plate 8 mounted on the upper surfaces of the posts 3 

15 has engaging pins 8A having properties to be engaged with engaging 
holes 3B formed in the posts 3. The ceiling plate 8 is fixed by 
engaging the engaging pins 8A into the engaging holes 3B. The pallet 
2 can be placed on an upper surface of the ceiling plate 8, and the 
packing tool 1 can be stacked. 

20 The image forming apparatus CP is packed in the packing tool in 

the following manner. 

The image forming apparatus CP is placed on the pallet 2. The 
image forming apparatus CP may have casters so that the image 
forming apparatus CP can be slided, the casters are not necessary. 

25 (1 ) The automatic document feeder ADF of the image forming 



apparatus CP is opened, and the document table located at a lower 
portion of the automatic document feeder ADF is covered with the sheet 
material 5. 

(2) The bands 4 which are previously accommodated in the 

5 accommodating sections 2A of the pallet 2 are pulled out, and are 

wound around the image forming apparatus CP in the vertical direction. 
Ends of the bands are coupled to the coupler member 12, the bands are 
stretched so that the image forming apparatus CP is pushed in the 
vertical direction. The stretched and folded back bands 4 are holed by 
10 the ring-like retaining members 12Aand tightened states of the bands 
are maintained. 

(3) At that time, in order to set the surface plate 70 on the back 
surface side of the image forming apparatus CP such that the surface 
plate 70 is opposed to the back surface of the image forming apparatus 

15 CP, the posts 3 between which the surface plate 70 is fitted is set up. 
With this, the band 4* which passes through the insertion hole 70A of 
the surface plate 70 which is opposed to the back surface of the image 
forming apparatus CP is wound around the image forming apparatus CP 
in the horizontal direction and stretched, and the image forming 

20 apparatus CP is pushed toward the surface plate 70 and is fixed. 

A state in which the procedures (1) to (3) are carried out is 
shown in Fig. 1. In this state, the image forming apparatus CP is 
pushed against the pallet 2 in the vertical direction and is pushed 
against the surface plate 70 and fixed. Therefore, it is unnecessary to 

25 embed a cushioning to fix the image forming apparatus CP. 



(4) The automatic document feeder ADF is put on the upper surface 
of the sheet material 4 which covers the document table and the 
automatic document feeder ADF is closed. This state is illustrated in 
Fig. 3. The automatic document feeder ADF is maintained in a state in 

5 which the feeder does not receive a load from the band 4. 

(5) In the state illustrated in Fig. 3, the covering member 6 covers the 
upper portion of the automatic document feeder ADF. With this 
configuration, the automatic document feeder ADF can not be opened 
and this state is maintained. 

10 The covering member 6 is positioned such that its flat surface 

does not come into contact of the document catch tray ADF1 of the 
automatic document feeder ADF. In this state, the joint members 14 
are joined to the joint members 14* on the side of the sheet material 5. 
With this configuration, the position of the covering member 6 is held 

15 and is integrally formed with the sheet material 5. At that time, the 
posts 3 at the corners closer to the front surface of the image forming 
apparatus CP are set up on the pallet 2. Fig. 4 illustrates this state. 

(6) In the state illustrated in Fig. 4, the ceiling plate 8 is mounted on 
the upper surfaces of the posts 3. At that time, since the surface 

20 plates 7 and 70 are lower than the image forming apparatus CP, the 

upper surface of the image forming apparatus CP is exposed to outside. 
Thus, it is possible for an operator to touch the lower surface of the 
ceiling plate 8 with his or her hand from outside. Therefore, the 
positioning operation of the ceiling plate 8 which is usually relatively 

25 heavy with respect to the posts 3 can be confirmed from outside, and 
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the ceiling plate 8 can be mounted on the posts 3 while supporting the 
ceiling plate 8 from below. Thus, it is possible to easily mount the 
ceiling plate 8 to the posts 3 without adopting a difficult or hard posture 
such as supporting the ceiling plate 8 from above. 
5 When the image forming apparatus CP is to be unpacked and 

unloaded, the leg 70A of the disassembled surface plate 70 is allowed 
to stand, and the surface plate 70 can be used as the slop plate SP as 
shown in Fig. 5. Thus, when the image forming apparatus CP has the 
casters, the image forming apparatus CP can be allowed to move 

10 without holding the image forming apparatus CP. With this 

configuration, labor required for unloading can be reduced. Especially 
when the surface plate is used as the slop plate SP, the slop plate SP 
may be deformed by the weight of the image forming apparatus CP 
applied to the upper surface of the slop plate SP or may be bent in 

15 extreme cases. However, since the leg 70A functions as a supporting 
section, the slop plate SP can be prevented from being damaged. 
Thus, even if the thickness of the surface plate 70 is slightly reduced, 
the surface plate 70 can effectively be used as the slop plate SP. 

According to the first and the second aspects of the invention, 

20 the article can be fixed only by pulling out the article-fixing member 
which is previously accommodated in the pallet on which the article to 
be packed can be placed. Especially in the second aspect of the 
invention, since the article-fixing member is wound in the vertical 
direction, the article can be pushed in the vertical direction, thereby 

25 fixing the article, and the article is prevented from falling. With this 



feature, the article can be fixed and the packing operation can be 
completed only by using the member provided in the pallet without 
preparing a member used for fixing the article. 

According to the third and the fourth aspects of the invention, 
5 the article has a ceiling plate which can open and close. In the fourth 
aspect, when the article is an image forming apparatus having an 
automatic document feeder which corresponds to the ceiling plate, the 
article-fixing member is wound around the document table below the 
automatic document feeder which corresponds to the ceiling plate, the 

10 image forming apparatus is fixed, and the automatic document feeder is 
closed. Unlike the automatic document feeder, the document table 
having a flat surface with which the article-fixing member easily comes 
into contact uniformly when the article-fixing member is wound is used. 
Thus, force for fixing the article can be applied in a stable state. With 

15 this feature, the image forming apparatus can be fixed in a stable state. 
After the article-fixing member is wound around the document table, the 
automatic document feeder is closed. Thus, excessive load is not 
occurred in the automatic document feeder, and the automatic 
document feeder can be prevented from being damaged. 

20 According to the fifth aspect of the invention, the document table 

below the automatic document feeder, the document table below the 
automatic document feeder is provided with the sheet material whose 
area covering the document table can be changed, and the article-fixing 
member is wound around the upper surface of the sheet material. 

25 Thus, the document table is prevented from being damaged. An upper 
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portion of the automatic document feeder which is closed toward the 
document table is covered with the cover and thus, the automatic 
document feeder is prevented from being damaged from outside. In 
addition, the sheet material and the cover are integrally formed together, 
5 the automatic document feeder is not opened unintentionally, and the 
stable packed state can be maintained against vibration or roll at the 
time of transportation. 

According to the sixth and the seventh aspects of the invention, 
the packing tool includes the pallet on which the article can be placed, 

10 the posts standing on corners of the pallet, and an article-fixing member 
which is previously accommodated in the pallet and which can be pulled 
out. The seventh aspect includes a structure for adjusting the 
pulling-amount of the article-fixing member in the accommodating 
section. The article can be packed on the pallet without preparing the 

15 article-fixing member, and since the posts are provided, a different 

pallet can be planed on the posts. Since it is only necessary to adjust 
the pulling-out amount of the article-fixing member in accordance with 
the article size, it is unnecessary to prepare another article-fixing 
member in accordance with the article size. Thus, the management of 

20 members required for packing articles of different sizes can be 
simplified, and distribution costs can be reduced. 

According to the eighth and the ninth aspects of the invention, 
since the article-fixing member includes bands which can be wound 
around the article in the vertical direction and the horizontal direction, 

25 the tying positions of the bands can be adjusted in the vertical direction 

15 



and the horizontal direction. With this feature, the tension of the bands 
can be adjusted and thus, the article can be pushed in the horizontal 
direction and the vertical direction, a gap between the packing tool and 
the article is eliminated and thus, it is unnecessary to prepare a 
5 cushioning which eliminates the gap. 

According to the tenth and the eleventh aspects of the invention, 
the surface plate can be stretched between the posts, and the surface 
plate is lower than the article. Therefore, it is possible to visually 
check the article from outside, it is easy to wind the article-fixing 

10 member around the article from outside the packing tool, and the 
packing operation is facilitated. 

According to the twelfth aspect of the invention, one of the 
surface plates opposed to the back surface of the article is provided 
with the inserting section of the article-fixing member, the article-fixing 

15 member inserted through the inserting section is tied in accordance with 
the circumference distance of the article and thus, the article can be 
pushed against the surface plate which is opposed to the back surface. 
Since the article can be pushed in one horizontal direction on the pallet 
and can be fixed, the gap between the article and the pallet can be 

20 eliminated. With this feature, the cushioning, which is necessary to 
eliminate a gap when it is occurred, is unnecessary, and the number of 
parts can be reduced. 

According to the thirteenth aspect of the invention, the surface 
plate is made of synthetic resin, plate metal or plate material, and the 

25 surface plate can be press-fitted to the posts or pallet. The article can 
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be fixed only by fitting the surface plate to the posts or pallet. With 
this feature, since no special procedure is required for the assembling 
operation, the assembling and disassembling operations of the packing 
tool can be facilitated. 
5 According to the fourteenth aspect of the invention, when the 

article is the image forming apparatus having the automatic document 
feeder which can open and close, the sheet material capable of 
covering the document table is integrally or slidably provided with the 
band. Thus, the sheet material can be positioned to align with the 
10 position of the document table, and the sheet material is not deviated 
from the position of the document table. The document table is 
prevented from being damaged by the stretching force of the band, and 
the image forming apparatus can be pushed in the vertical direction and 
fixed. 

15 According to the fifteenth aspect of the invention, the sheet 

material covering the upper portion of the document table is provided 
with the tunnel through which the band can be inserted. Thus, the 
sheet material can move along the band, and the sheet material can be 
aligned to the document table in accordance with the winding state of 

20 the band. With this feature, even if the winding length of the band is 
changed due to the height of the image forming apparatus, the sheet 
material covers the document table, the document table is prevented 
from being exposed and from being damaged. A failed product at the 
time of packing can be eliminated. 

25 According to the sixteenth aspect of the invention, the sheet 

17 



material covering the document table and the cover covering the upper 
portion of the automatic document feeder can be attached to and 
detached from each other. Thus, if they are attached to each other 
when the article is packed and transported, the automatic document 
5 feeder can be prevented from unintentionally opening, and such a state 
can be maintained. With this feature, it is possible to reliably prevent 
the automatic document feeder from being damaged. 

According to the seventeenth aspect of the invention, the ceiling 
plate on which the pallet can be placed can be mounted on the upper 
10 surfaces of the posts, the articles can be stuck, and the storing 
efficiency can be enhanced. 

According to the eighteenth and the nineteenth aspects of the 
invention, the height of the post can be adjusted in accordance with the 
height of the article. In the nineteenth aspect, the post includes 
15 overlapped frames and thus, the height of the post can be adjusted by 
relatively moving the frames. It is unnecessary to prepare a packing 
tool which is suitable for the height of the article, the number of parts 
when the packing tool is stored can be reduced, and distribution costs 
can be reduced. 

20 According to the twentieth aspect of the invention, one surface 

plates stretched between the posts has a leg which is connected 
thereto in a hinged manner so that the leg can fall and stand. If the leg 
is allowed to stand up, the surface plate can be used as a slop plate. 
With this feature, a member required when the article is unloaded is 

25 previously provided, the number of parts which should be prepared can 
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be reduced, and the management costs can be reduced. When the 
surface plate is used as the slope plate, the leg functions as a support 
section that prevents the slope plate from being damaged. Thus, even 
if the surface plate does not have enough rigidity for the weight of the 
5 article to be unloaded, the surface plate can exhibit many functions. 

Although the invention has been described with respect to a 
specific embodiment for a complete and clear disclosure, the appended 
claims are not to be thus limited but are to be construed as embodying 
all modifications and alternative constructions that may occur to one 
10 skilled in the art which fairly fall within the basic teaching herein set 
forth. 
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